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rO REWORD 

I his Indian Standard was adapted by the Burcnu of Indian Standards, after the draft finalized by 
the Welding General Sectional Committee had been approved by the Metallurgical Engineering 
Divibion Council. 

The success of manual arc welding depends on the quality of the electrode covering ( coating ) at 
the lime of welding and the satisfactory performance rests largely upon the storage and redrying 
conditions of the electrodes. With the development of low moisture absorption type coating the 
importance of redrymg has reduced. However, even now large quantity of electrodes are manu- 
factured which are non-low moisture absorption type and therefore this specification will be of 
much use lo the welding industries. 



AMENDMENT NO. 1 JULY 1995 

TO 

IS 138S1 : 1993 STORAGE AND REDRYING OF 

COVERED ELECTRODES BEFORE USE — 

RECOMMENDATIONS 

[ Page 1, clause 3.1(d) ] — Subslituie the following for lb« existing matter 
'The relative humidity (RH) condition of sloragp should be less thin SO percent.' 

( Page 1, clause 3.1(e) | — Substitute the following for the existing matter 

'The ideal storage leiiiperaturc is 10-lS'C above the ambient IcmpctttuTC.' 

( Page 3, Tdble 1, SI No. (i) (»), headed under 'Temp ("C)' ) — Substitute 
'100±10''/or'135t 10^' 

I Page 3, Table 1, SI No. (iii), 'Hardfacing (ii) Rulile, headed under 'Temp 
('Cy 1 — SubMiiule '135 » 10' for '360 ± 10'. 

I Page 3, Table 1 , SI No. (vi), Aluminium, headed under 'Temp f C)' J — 
Substitute 'UO * 10' /or '180 ± 10'. 

[ Page 3, Table \, SI No. (vj). Aluminium, headed under 'Tune {mm)' ] — 
Substitute '120' /or '60'. 
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AMENDMENT NO. 2 DECEMBER 2010 

TO 

IS 13851 : 1993 STORAGE AND REDRYING OF COVERED 

ELECTRODES BEFORE USE — RECOMMENDATIONS 

[Page 3, Table 1 (see also Amendment NoA)} — Substitute the following in place of the existing 
Table 1; 

Table 1 Temperature — Time Cycle for Redrying of Electrodes 

{Clause 4) 



SI No. Electrode Type 



General purpose mild 
steel cored: 

a) Rutile(IS 814) coated 

b) Cellulose coated 

c) Basic coated (for extra low hydrogen, 
that is, less than 5 ml/100 g of weld) 



ii) 


Stainless steel e 


iii) 


Hardfacing: 




a) Basic 




b) Rutile 


iv) 


Cast iron 


v) 


Ni & Ni based 


vi) 


Non-ferrous: 




a) Aluminium 




b) Copper 



Redrying Condition 


Holding Condition 


Time Exposed 








TempT 




r 




> 




Temp C'C) 




Time (min) 






135+10 




60 


40-45 


4h 


recommended 


— 


Not recommended 


Nil 


300 +10 




120 


130+10 


9h 


or 








(2 h for Basic 


360 +10 




60 


130+10 


Coated only) 


300 +10 




120 


130+10 


Ih 


300+10 




120 


130+10 


2h 


100 +10 




60 


— 


4h 


135+10 




60 


40-45 


Ih 


360+10 




60 


130+10 


Ih 


180+10 




60 





Nil 


230+10 




120 





Ih 



NOTE - Redrying to be done if the electrodes have remained exposed to humid condition (70 % RH and above) for a time as given 
above. Whenever the welding consumable manufacturers' recommendation is available for the redrying parameters, those 
recommendations shall supersede the above requirements. 
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STORAGE AND REDRYING OF COVERED 

ELECTRODES BEFORE USE -- 

RECOMMENDATIONS 



1 SCOPE 

This specification covers recommendations for 
storage and redrying conditions for various 
covered welding electrodes for satisfactory per- 
formance. 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard: 

IS No. Title 

814 : 1991 Covered electrodes for manual 

metal arc welding of carbon 
and carbon manganese steel 

1395 : 1982 Low and medium alloy steel 

covered electrodes for manual 
metal arc welding ( third 
revision ) 

5206 : 1983 Coveted electrodes for manual 

metal arc welding of stainless 
steel and other similar high 
alloy steels 

5511 : 1991 Covered electrodes for manual 

metal aic welding of cast iion 

7303 : 1974 Covered electrodes for surface 

ing of metal by manual arc 
welding 

3 STORAGE 

The essential objectives of propei storing are: 

a) to avoid, mcrhanical damages like ilux 
peeling off, electrodes, etc, 

b) to avoid getting wet and rusting, 

c) to avoid moisture pick up or loosing, 

d) to avoid visible defects like binearing of 
grease, paint, oil, dust, etc, 

e) to facilitate easy withdrawal fiom stores, 
and 

f ) to avoid prolonged storage under load. 
3.1 Storage Conditions 

The general storage conditions of electrodes 
should be as indicated below unless categorically 
specified by the manufacturer. The aim of good 



storage shall always be to achieve the objectives 
mentioned in 3. 



packing as long as 



a) Retain oiiginal 
possible. 

b) l/se racfcs, pai/e(s or other suitable means 
to store the electrodes off the floor. 

c) Store should be dry and well ventilated, 
preferably under heated conditions where 
the humidity is below the general level. 

d) The relative humidity (RH) condition of 
storage should be less than the external 
conditions (prcferied RH is approx 
50 percent ) 

e) The ideal storage temperature is about 
40-43°C. 

f ) It is a good practice for unusf-d electrodes 
to be U-turned to the stoiagc so that they 
arc not exposed to unheatcd and possible 
damp woiking area where they can regain 
moisture. 

4 REDRYING 

4.1 Redrying depends upon the class of elect- 
lode, piimarily the extent of moisture the 
electrode can tolerjte vis-a-vis p:irosity, difTu- 
sible hydrogen permissible in the weld deposit 
etc, as the sole puipose of lediying is to lemove 
the absorbed moisture at a relatively low tcm- 
peratuie. Electrodes must always be removed 
from their packets befoie being placed in the 
drying oven. 

4.2 In the absence of the reconiinendations 
fiom the manufacturer temperature — time 
cycle for redrying for various types of elcciro<ies 
are recommended as follows. 

4.2.1 Mild Steel Cored Electrodes 

4.2.1.1 Rulite coated -- Rutile coated mild steel 
electrodes of IS 814 : 1991 arc less susceptible 
to pick up or lose moisture under normal 
storing conditions. However, excess moisluie 
or overdiying affects its pcrfoimance and there- 
fore both should be avoided. Table 1 gives 
the recommended redrying conditions, but it is 
not essential. Some heavily coated mild steel 
electiodes containing iionpowdei requue moie 
stringent drying than is provided in Table 1. 



1 
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4 2 12 Cellulose coaled electrodes — Cellulose 
codttU mild bteel electrodes of 18 814:1991 
require a definite amount of moisture in the 
coating to give satisfactory results If ovcr- 
dricd the organic content will tend to char with 
consequent loss of arc voltage and running 
properties Ihcse electrodes, therefore, are 
noiinally not redried However wet electrodes 
could be diied as per Table I 

4 2.1.3 Ben ic coated eleclrodei — Basic coated 
electrodes mild steel ( IS 814 1991 )/low 
alloy (IS 1395 19R2 ) electrodes arc specially 
baked during manufacturing to ensure that the 
moisture content is txtrtmely low On exposure 
to the ilmosphcre however, the moisture pick 
up IS c )rrespondingly very rapid and it is 
cs'-ential that electrodes of thii type are stored 
undei the test conditions and are thoroughly 
dried before use The ideal redrying conditions 
aie where electrodes arc well spaced cut in an 
even in which the atmosphere circulates freely 
A longei drying time applies if the an circul- 
ation in the drying oven is sluggish or the 
electrodes .irc packed closely together The 
temperature at which bisic coated electrodes 
should be redried depends on the level of 
hydiogcn considered permissible in thcdeposited 
mclal Recommci ded ledrying temperature to 
reduce hydrogen content to various limits is 
given in Table 1 

4.2.2 Slainleis Steel Cored I lectrodes 

It IS expensive to repair a stainless steel weld 
joint and thcicfore utmi st care should be taken 
to store and redry stainless steel electrodes 
correctly Fven slightly damp stainless steel 
elctlrodes may give very poious weld deposit 
These elceliodes cf IS 5206 ; 1981 should be 
redried as per Tible 1 

4 2,3 Hardfacing 1- lectrodes 

IFiri facing electrodes of IS /301 1974 gener- 
ally do not need any rediying Hovever, if due 
1(1 improper storage the electrodes have become 
damp rediving will help resloiing its properties 
The redrying conditions are given in Table 1 

4.2 4 (list Iron I lectrodes 

These electrodes of IS 5511 1991 type normally 
do not require ledrying if used fresh from 
original packing Slight redrving of damp elect- 
lodes impioves welding characteristics The 
redrying conditions aie indicated in Table 1 

4.2.5 Nickel and Nickel Base Alloy Electrodes 

These category of electrodes need thorough 
redrying for high quality weld joints The redry- 
ing conditions are mentioned m Table 1 



4.2.6 Non-ferrous Electrodes 

Non-ferrous metals are noimally not welded 
using flux covered electrodes Some covered 
electrodes are though available for welding of 
aliimiiuum, copper and their respective alloys 
The flux coverings of aluminium electrodes arc 
hygroscopic and therefore has tendency lo pick 
up moisture Redrying just before use is a 
must The conditions arc mentioned in Table 1 
The electrodes required for welding of copper 
and Its allots also need redrying as per Table 1. 

5 HOI DING 

The redried electrodes are prone to regain 
moisture after then removal from the drying/ 
holding oven and before use It is, therefore, 
recommended that the redried electrodes be 
kept in electrically heated quivers at the site 
Only the required numbei of electrodes for 
immediate use may be taken out from the quiver 
The lemaining electrodes at the end of the 
working day must be returned to the holding 
oven The details of holding temperature are 
given in Table 1. 

6 PRECAUTIONS 

Certain precautions should be taken while 
redrying welding electrodes The significant of 
them are 

a) The electrodes should not berediiedfor 
a very extended time beyond the value 
indicated in Table 1 unless the manufact- 
urer has mentioned specifically 

b) The minimum redrying temperature must 
be adhered Higher temperature could be 
used it specifically recommended by the 
manufacturer 

c) Repeated redrying should be avoided as 
It reduce coating stiength Redrying 
should not be carried out more than three 
times 

d) Ifveiywet electrode has to be redried it 
must first be kept at 100°C for about IS 
minutes befoie being put in the redrying 
oven This will avoid cracking on the 
flux cover due to sudden evaporation of 
moisture from the coaling 

e) The size of electrode ( i e diameter ) 
also influences tempciaturc/time cycle of 
ledrymg The lower sized electrode will 
get redried at lower temperature and 
lesser time. ManufacturT's advice may 
be sought for revised tcmperaturc/time 
cycle. 
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f ) For hydrogen-controlled electrodes higher 
temperature of redrying is permissible 
than the one recommended for the 
strength level. Higher strength level 
eJeclrodes require higher temperature of 
redrying. However, rediying at 350°C for 



more than 2 hours or beyond 400°C for 
more than one hour may oxidize ferro 
alloys resulting in inconsistent chemical 
composition of the deposit and hence 
these should be avoided. 



Table 1 Temperature — Time Cycle for Redrying of Electrodes 

( Clause A ) 



SI No, Electrode Type 

I) General purpose miM steel cored 

a) Rulilc( IS 814) coated 

b) Cellulose coated 

c) Basic coated ( for extra low 
hydrogen i.c, less than 
5ml/l(X)gniof weld ) 

ii) Stainless steel electrode 
iji) Hdfdfacmg i) Basic 
II) Rutile 
iv) Cast iron 
V) Ni&Ni based 
VI) Non-ferrous 
- Aluminium 
— Copper 

1) To be done if the electrodes have remained exposed to humid condition ( min. of 70% RH ) for a pro- 
longed lime rpaking the coating damp ( coir-poiativc sound duimg rattling could be used as guideline to 
ilelcrmine dampness ) or to have assured radiographic quality weld. 





Redrying Condition 




Holding Condi- 
tion Temp 'C 


Temp ( °C 


) 


Time 


( min ) 


135 ± 10> 






60 


40 43 


Not recommended 






Not recommended 


260 ± 10 






120 


130 ± 10 


or 










360 ±10 






60 


130 ±10 


260 ± 10 






120 


130 ± 10 


260 ± 10 






120 


130 ± 10 


360 ± 10 






60 




135 ±101 






60 


40-45 


360 ± 10 






60 


130 ± 10 


ISO ±10 






60 


. 


230 ± 10 






120 


— 



Standard Mark 

The use of the Standard Mark is governed by the provisions of the Bureau of Indian 
Standards Act, \986 and the Rules and Regulations made thereunder. The Standard Mark 
on products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system 
of inspection, testing and quality control which is devised and supervised by BIS and 
operated by the producer. Standard marked products are also continuously checked by 
BIS for conformity to that standard as a further safeguard. Details of conditions under 
which a licence for the use of the Standard Mark may be granted to manufacturers or 
producers may be obtained from the Bureau of Indian Standards. 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to 
promote harmonious development of the activities of standardization, marking and quahty 
certification of goods and attending to connected matters in the country 

Copyright 

BIS has the copyright of all its publications No part of these publications may be reproduced 
in any form without the prior permission in writing of BIS This does not preclude the free use, 
in the course of implementing the standard, of necessary details, such as symbols and sizes, type 
or grade designations Enquiries relating to copyright be addressed to the Director 
( Publications ), niS 

RefisioD of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards 
arc also reviewed pcriodicallv, d standard along with amendments is reaffirmed when such review 
indicates that no changes are needed; if the review indicates that changes are needed, it is taken 
up for revision Users of Indian Standards should ascertain that they are in possession of the 
Idtest amendments or edition by referring to the latest issue of *B1S Handbook and 'Standards 
Monthly Additions' Comments on this Indian Standard may be sent to BIS giving the following 
relcrence 

n.<c : No MTD 11 (Sg-'S ) 

Amendmeota Issued Since Publication 

Amend No Date of Issue Text Affected 
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